In recent years a family of major cellular proteins has been identified which bind to phospholipids in a calciumdependent manner and which show extensive amino acid sequence homology. This family has been termed the annexins 11 I and includes calelectrin from the electric organ of 7brpecio tnurtnoruia [ 2 ] as well as at least six mammalian proteins 13-61 which can each comprise up to I"% of the total cellular protein. All of the annexins so far studied both bind to acidic phospholipids at micromolar calcium concentrations and inhibit phospholipase A, in vitro [7, XI. Two of the annexins. lipocortin I and calpactin I, are substrates for the growth-related tyrosine kinase activities of the epidermal growth factor receptor and the oncogene product pp60'-'", respectively. They are also substrates for protein kinase C and bind to F-actin in the presence o f calcium 191.
Endonexin (annexin 4) is an annexin of M , 32 SO0 and pl S.6 originally isolated from bovine liver and adrenal medulla 11 0, I 11. It is a protein kinase C substrate in v i m , and is immunologically related to calelectrin. which at micromolar concentrations of calcium associates with membraneous phophatidic acid, phosphatidylethanolamine and phosphatidylinositol 11 I]. and at higher calcium concentrations promotes thc aggregation of chromaffin granule membranes [ 10. T h e functions of endonexin are unknown, although roles in exocytosis 1 10. 131. regulation o f cytoskeleton-membrane interactions [ 141 and cell motility and differentiation [ 151 have been proposed. Further progress is hindered by a lack of information on its intracellular localization.
In our studies. endonexin has been purified in large amounts (over SO mg/kg wet weight) from chicken liver by taking advantage o f its calcium-dependent affinity for membranes, T h e isolation of isoelectric variants by this procedure is consistent with the possibility that endonexin is present partly in a phosphorylated form. lmmunoblot analysis using an antiserum to chicken endonexin indicated wide distribution with the greatest amounts found in liver, spleen, lung and intestine. When compared by Western blot analysis to calpactin I distribution in chicken tissues, endonexin was found at much higher levels in the liver and in general its distribution seemed more widespread.
lmmunohistochemical studies of tissue sections demonstrated that especially high concentrations of endonexin were present in endothelial cells, chondrocytes and fibroblasts. The subcellular location was seen to vary between cell types and also within a cell type developmentally.
Cultured chick embryo fibroblasts, in which endonexin was shown by an immune assay to represent 0.4% of total 121. cellular protein following Western blot analysis t o check the specificity of the antiserum in these cells, contained endonexin mainly in the cytoplasm and in the nucleus. lmmunoperoxidase localization (Fig. 1 ) was carried out in the presence of either Triton X-100 or saponin. a detergent which induces enhanced preservation of cellular membranes and is not capable of rendering the nuclear membrane permeable to antibody molecules. Thus its use eliminated nuclear staining (Fig. I b) while the staining of cytoplasm and ruffles as observed with Triton treatment remained unaffected (Fig. 1 a) . N o staining was observed in the control in which anti-endonexin had been previously adsorbed with purified endonexin (not shown).
Other annexins have previously been located in cultured cells and, like those with endonexin, many of the studies on calpactin I and lipocortin I are also consistent with a cytoplasmic location. Lipocortin 1 has also been reported in nuclei 1161. Clearly, if a major proportion of all annexins is cytoplasmic, this may have important consequences for the function of these proteins. Lipocortin-1 is a 35 kDa member of the highly conserved and widely distributed family of Ca*+ and phospholipidbinding proteins collectively known as annexins or lipocortins [ 11. It has been proposed that lipocortin-1 is induced by glucocorticoids to mediate the suppressive actions of steroids on cellular functions in macrophages and neutrophil granulocytes [2] . Because the secretagogue-stimulated release of adrenocorticotrophic hormone (ACTH) by anterior pituitary cells is also inhibited by glucocorticoids through the induction of new mRNA and protein [3] it was of interest to examine whether lipocortin-1 is expressed in anterior pituitary cells. Glucocorticoids are also known to suppress the secretion and synthesis of hypothalamic corticotrophin-releasing factors [4] , therefore the hypothalamus was also examined as a possible site of lipocortin-1 production.
Light-microscopic immunocytochemical studies were carried out on cryostat sections of rat brain and pituitary gland fixed with Zamboni's solution as well as on the ACTHproducing pituitary tumour cell line, AtT20, fixed with ethanol. For electronmicroscopy tissues were processed as described by Kiss [5] . The polyclonal antiserum AS842 [6] and the monoclonal antibody MAB 105 [7] , raised against human recombinant lipocortin-1 were used at a dilution of 1 : 1000.
In the brain, positive staining in the ependymal lining of the third ventricle including tancytes was found. No distinct neuronal labelling was observed except for a few ill-defined cells (possibly glia) in the medial parvicellular paraventricular nucleus of the hypothalamus. In the anterior pituitary gland a large number of hormone-producing cells stained positively with the polyclonal antiserum, and the immunostaining was localized to secretory granules of cells appearing to be mammotrophs or somatotrophs (Figs. l a & l b ) .
Abbreviation used: ACTH, adrenocorticotrophic hormone. 
